Copper binding is the governing determinant of prion protein turnover.
The cellular isoform of the prion protein (PrP(c)) is located at the cell membrane, anchored externally by a glycosylphosphatidylinositol (GPI) anchor. It is a copper (Cu) binding glycoprotein with a rapid basal turnover. Previous studies have shown that exposure of cells to Cu causes internalisation of PrP(c) in vitro. In this study, we show that physiological levels of Cu promote internalisation of PrP(c). Interaction between PrP(c) and Cu was found to be the overriding factor in stimulating the internalisation response with other metals showing no effect. Deletion mutation studies have shown that two domains are essential for copper-induced internalisation to occur. These two domains are the octameric repeat region, encompassing amino acids 51-89, and the palindromic region, amino acids 112-119 with the sequence AGAAAAGA. The decrease in detectable levels of PrP(c) at the cell surface following Cu treatment was found to be the result of rapid internalisation rather than loss into the surrounding environment. These results have implications for both normal metabolism of PrP(c) and the possible mechanism of conversion of PrP(c) to PrP(sc).